Biodistribution of the cyclotide MCoTI-II, a cyclic disulfide-rich peptide drug scaffold.
Disulfide-rich macrocyclic peptides are promising templates for drug design because of their unique topology and remarkable stability. However, little is known about their pharmacokinetics. In this study, we characterize the biodistribution in mice of Momordica cochinchinensis trypsin inhibitor-II (MCoTI-II), a cyclic three-disulfide-containing peptide that has been used in a number of studies as a drug scaffold. The distribution of MCoTI-II was compared with that of chlorotoxin, which is a four-disulfide-containing peptide that has been used to develop brain tumor imaging agents; dermorphin, which is a disulfide-less peptide; and bovine serum albumin, a large protein. Both MCoTI-II and chlorotoxin distributed predominantly to the serum and kidneys, confirming that they are stable in serum and suggesting that they are eliminated from the blood through renal clearance. Although cell-penetrating peptides have been reported to be able to transport across the blood-brain barrier, MCoTI-II, which is a cell-penetrating peptide, showed no uptake into the brain. The uptake of chlorotoxin was higher than that of MCoTI-II but lower than that of dermorphin, which is considered to have low uptake into the brain. This study provides insight into the behavior of disulfide-rich peptides in vivo. Copyright © 2016 European Peptide Society and John Wiley & Sons, Ltd.